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 Credit provides the means for many farmers to adjust their operations to keep up with the 
constant changes and, by doing so, to improve their operations. It also contributes to achieve 
food security of households. Tabular method is used to analyze credit profile, multiple regres-
sion analyses are used to determine the impact of credit on maize production and "Modified"  
OECD scale is used to measure calorie intake level of the 60 maize farming households who 
has got agricultural credit from Rajshahi Krishi Unnayan Bank in Lalmonirhat district of  
Bangladesh. Data were collected through field survey by using pre-designed and pre-tested 
interview schedule. TK.10500, 26333.33, 92103.77 (US$ 125, 313.49, 1096.47) for small,  
medium and large categories, respectively, which was 100% of the total applied amount. The 
total principal received by the household was about TK. 50, 02,500 (US$ 59553.57) and at 9% 
interest it became TK. 54, 52,725 (US$ 64913.39). The repayment performance of the house-
holds was about 100%. It is also revealed from the study that credit had a positive impact on 
fertilizer demand and irrigation demand and overall a positive impact on maize production. 
The coefficient of maize production with respect to agricultural credit was 0.081. The elastici-
ty of fertilizer and irrigation demand with respect to credit was 0.016 and 0.543 respectively. 
The calorie intake situation of the sample households depicts that about 6.67% of the  
respondents belonged to the ultra-poor whose per day calorie intake was 1481.991 k.cal. 
About 20% of respondents were hardcore poor whose per day calorie intake was 1722.133 
k.cal. The persons belonged to the absolute poor about 21.67% and per capita calorie intake 
was 1934.605 k.cal. The rest 51.67% belonged to the non-poor group. Different financial  
institutions should disburse sufficient agricultural credit to fulfill the requirement of the  
farmers. 
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INTRODUCRION 
 
Bangladesh is one of the world’s most densely populated  
countries, with its people crammed into a delta of rivers that 
empty into the Bay of Bengal (BBC, 2019). Most of the people 
are dependent on agriculture and it is essential to diversify 
crops for increasing population to ensure food security. Maize is 
one of the most important cereal crops and it is one of the most 
leading crops in the world. Maize is a versatile crop and is the 
nutritious than rice in terms of protein, phosphorus, fat content. 
Among different districts of the country Dinajpur, Lalmonirhat, 
Rangpur, Bogra, Kushtia, Chuadanga and Dhaka are observed to 
be more progressive in maize cultivation. Bangladesh has 14.09 
million hectares of cultivated land and it is estimated that nearly 
2.8 million hectares are suitable for maize cultivation. But  
presently it covers only 3.5 lakh hectares and the production is 
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about 23 lakh metric tons (BBS, 2016).  
Credit is a catalyst in production, the increasing flow of which 
may result in improved per hectare productivity. Agricultural 
credit is also important to consumer in achieving food security. 
Different credit sources and institutions have geared towards 
the development of agriculture and achievement of food securi-
ty (Okeke and Chukuemeka, 2018). Food security refers to the 
situation ‘when all people, at all times, have physical, social and 
economic access to sufficient, safe and nutritious food that 
meets their dietary needs and food preferences for an active 
and healthy life’ (FAO, 2011). Food security encompasses three 
elements: availability, accessibility and utilization (USAID, 
1996). Bangladesh’s high poverty and under nutrition rates are 
exacerbated by frequent natural disasters and high population 
density. The country’s poverty rate is now 21.8%, having fallen 
by 1.3% over the past year (BBS, 2018). The present rate of ultra
-poor is 11.3%. BBS drew up its estimated based on the 2010 
household income and expenditure survey. From 2005 till the 
proceeding five years, poverty fell by 1.7% and 1.2% between 
2010 and 2016. Now BBS estimates a similar type of poverty 
reduction. In the corresponding period of 2016, the ultra-
poverty rate was 12.9%. 
According to the World Bank, Bangladesh's poverty rate fell from 
82% in 1972, to 18.5% in 2010, to 13.8% in 2016, and below 9% in 
2018, as measured by the percentage of people living below the 
international extreme poverty line. Based on the current rate of 
poverty reduction, Bangladesh is projected to eliminate extreme 
poverty by 2021, first nation in South Asia to do so. 
Maize or corn (Zea mays) is a plant belonging to the family of 
grasses (Poaceae). It is cultivated globally being one of the most 
important cereal crops worldwide. In some parts of the world, 
maize is used as food grain for human consumption. In addition, 
it is used as an important feed and fodder for animals. Nearly, 
500 products of maize have been listed in the USA. It is also  
being recently used as biofuel. Maize is an excellent crop for 
food, feed and industrial utilization. Vitamin A rich maize is an 
example that has potential in addressing micronutrient deficien-
cies and promoting dietary diversity among the populations. 
Maize is frequently used as fish feed in small scale fish farming 
and has been used successfully as energy sources in the diet of 
many carnivorous fish. Maize is relatively low production costs, 
along with the increasing consumption of maize flour and  
cornmeal where micronutrient deficiencies are common public 
health problems; make this food staple an ideal food vehicle for 
fortification (Ranum et al., 2014). 
The necessity of credit for rural producers in adopting modern 
technology like the maize production has been realized long 
since. Access to credit would enable credit-demanded farmers 
to take advantage of the available productive opportunities and 
increase maize productivity (Awunyo-Vitor and Al-Hassan, 
2014). Emphasis has been given too many institutions to  
increase more fund in agriculture. Various nationalized com-
mercial banks, other private commercial banks, and different big 
or small NGOs insisted by the Government of Bangladesh (GoB) 
have also been to finance agriculture. Various NGOs, however, 
are involved providing credit to the millions of landless, marginal 
and small farmers in rural areas of Bangladesh. Among these, 
Bangladesh Krishi Bank (BKB) and Rajshahi Krishi Unnayan 
Bank (RAKUB) are the key institutions for providing increased 
amount of credit to the farmers with a view to developing  
agricultural sector by and large, different agro based industries, 
proper marketing of farm products in Bangladesh. 
Maize is not only highly productive, but also nutritious crop used 
as a human food, feed for poultry and fodder for livestock. Maize 
helps in improving the nutritional status of the rural people. It 
also indicates that the livelihood and standard of living of the 
maize farmers will be improved to some extent. The specific 
objectives of the study are assessing the credit profile, impact of 
credit on maize production, the calorie intake level of the sample 
households. 
 
MATERIALS AND METHODS 
 
On the basis of higher concentration of maize production, four 
villages namely Nijshekhsundor, Parshekhsundor, Moddhogod-
dimari and Dalalpara under Hatibandha upazila of Lalmonirhat 
district were randomly selected for the study. The random  
sampling technique was applied for the selection of the sample. 
A total of 60 different categories of maize farmers was selected 
from four villages who were the beneficiaries of Rajshahi Krishi 
Unnayan Bank of Dowani branch. Survey method was followed 
to collect data from the respondents. Data were collected by the 
researcher herself through personal interview. The period  
covered in this study was July 2017 to June, 2018. Data were 
collected during September to October, 2018. Repeated visits 
were made to collect the necessary data. 
 
Analytical tools 
In order to explain the effects of different inputs on maize  
production, multiple linear regression function was chosen on the 
basis of the theoretical background (Gujarati, 2004). A general 
specification of the production function was considered by assum-
ing that area under maize production, seed, fertilizers, manure and 
labour man days have an impact on maize production. When data 
were tested to check the multicollinearity problem among the 
independent variables and the researcher found that the variables 
area under maize production and labour man days significantly 
correlated with other variables. So the researcher removed these 
variables from the classical production function.  
The general specification of the function was as follows (Eq. 1)  
 
Y = ƒ (S, F, I, P, M, C)                  (1) 
Where 
Y = Amount of maize production (kg) 
S = Cost of seed (Tk.) 
F = Cost of chemical fertilizer (Tk.) 
I = Cost of irrigation (Tk.) 
P =Cost of pesticide (Tk.) 
M = Amount of manure (kg) 
C = Amount of credit (Tk.) 
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As the objective is to assess the impact of credit on maize  
production, credit has no direct impact on maize production, but 
it has an impact on inputs utilization mainly on chemical fertiliz-
er and irrigation. It was assumed that the price of fertilizer and 
bank credits have an impact on the amount of fertilizer used for 
maize cultivation and similarly, the price of irrigation and bank 
credits had an impact on irrigation per hectare employed. 
To estimate the impact of agricultural credit on maize produc-
tion the following hypothetical model had been developed  
(Eq. 2). 
 
Y = ƒ (F, I)                   (2) 
 
Where 
Y = Amount of maize production (kg) 
F = Cost of chemical fertilizer 
I = Cost of irrigation 
 
F = ƒ (Fp, BC)                   (3) 
 
I = ƒ (Ip, BC)                   (4) 
 
Where 
Fp = Price of chemical fertilizer 
Ip = Price of irrigation water 
BC = Bank Credit 
 
Equation (2) gives the maize production function while equation 
(3) and (4) gives chemical fertilizer, and irrigation water  
demand function. 
 
Empirical model 
By applying the theoretical model, the empirical model was 
specified as (Eq. 5) 
 
 Y=                                                                                                  (5) 
 
Where 
Y = Amount of maize production (kg) 
α = Constant term 
S = Cost of seed (Tk.) 
F = Cost of chemical fertilizer (Tk.) 
I = Cost of irrigation (Tk.) 
P = Cost of pesticide (Tk.) 
M = Amount of manure (kg.) 
C = Amount of credit (Tk.)  
μi = Error term 
 
Taking log on both side of equation (6) we get. 
 
lnY = ln α + β1 lnS + β2 lnF + β3 lnI + β4 lnP+β5 lnM + β6 lnC+ 
μi                    (6) 
 
Now, the empirical model for the impact of agricultural credit on 
maize production is 
  F = α 
 
Or, lnF = α+ β1 lnFp + β2 lnBC +μi                (7) 
 
  I = α 
 
Or, lnI = α + β1 lnIp + β2 lnBC+μi                (8) 
 
To assess the calorie intake level of the sample households, the 
consumption data of the households of seven days were   
measured by the per person per  day calorie intake level, each 
food item which was consumed by the family members of the 
sample households converted through standard value of 100 
gm each food item. For the calculation, "Modified" OECD scale 
was used, family members are defined as one adult male and one 
adult female is 1:1, the child whose age is below 5 years consid-
ered as zero and 5–10 years considered as half of an adult  
member. 
 
RESULTS AND DISCUSSION 
 
Credit profile of the respondents 
Sources of credit, interest rates and purpose of the loan are very 
important factors, both for the lender and receiver of credit. In 
this study, an attempt has been made to see whether credit  
receipt, its interest rate and payment status have any effects on 
maize production. Timely loan receipt, loan adequacy, utilization 
patterns and proper supervision are closely related to the  
repayment of a loan. The borrowers generally divert the funds 
mostly for unproductive or consumption purposes, as they  
cannot avoid the subsistence need of the family particularly 
among  lower income people resulting in unnecessary delay in 
loan payment and default late delivery of credit also affects to 
its improper use. Proper supervision must be needed to increase 
the higher loan repayment rate otherwise loan overdue will be 
increased. 
 
Sources and purpose of loan of the respondents 
The respondents are engaged in many activities, but most of 
them were engaged in cultivating maize crop. In that case, 
RAKUB provides loan for maize production to the farmers. They 
provided loans for different income generating activities (IGAs) 
rather than maize production. It was observed that RAKUB  
provided loans for different purposes to their beneficiaries.  
Respondents of the study were the beneficiaries of RAKUB, 
Dowanipur branch, Hatibandha. They applied for a loan for the 
purpose of maize production and the branch also provide loan 
for this purpose. 
 
Adequacy of loan received 
Table 1 shows that the adequacy of loan for the sample house-
holds. The lone receivers were categorized in three categories, 
small amount <Tk. 15000 (US$ 178.57), medium amount (Tk. 
15000 to Tk. 30000) (US$ 178.57-357.14) and above Tk. 30000 
(US$ 357.14). Table 1 reveals that average amount applied for 
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loan in small category was Tk. 10500 (US$ 125) and the average 
amount of loan received was Tk.10500 (US$ 125) which was 
100% of the total applied amount. On the other hand, average 
amount applied for loan in the medium category was Tk.  
26333.33 (US$ 313.49), and average amount of loan received 
was Tk. 26333.33 (US$ 313.49), which was 100% of the total 
applied amount. But Islam et al. (2018) found their research on 
Banana cultivation in Bangladesh that the overall average 
amount of loan received was 85.4% of applied amount. Average 
amount applied for loan in large category was Tk. 92103.77 
(US$ 1096.47) and average amount of loan received was Tk. 
92103.77 (US$ 1096.47). 
 
Repayment of the loan 
Agricultural Credit repayment is one of the challenging aspects 
of agricultural financing, especially in rural communities of de-
veloping countries (Ahiaba, 2018). But the repayment tendency 
of loan among the respondents of Dowani branch in Bangladesh 
was very satisfactory. They will pay the loan next year after har-
vesting their crop fully. They tried to pay the loan fully without 
any problem as they know if they pay the amount in due time 
and fully, they will get more loan which will help them to expand 
their production and get more profit. By cultivating maize pro-
duction, the respondents improved their economic position. 
Ahiaba (2018) found in Nigeria that the  farmers  who  repaid  
input  credit  with a part of the harvest (The Kind Farmers),  
performed better  in  repayment  than  those  who  were  repay-
ing  with  cash (The Cash Farmers). Table 2 shows the repayment 
performance of the respondents. 
From the Table 2 it shows that total principal received by the 
household was about Tk. 50, 02,500 (US$ 59553.57) and at 9% 
interest it became Tk. 54, 52,725 (US$ 64913.39). The  
households repaid the loan after harvesting their crop. That’s 
why the repayment performance of the households was about 
100%. 
 
Maize production model 
The average maize production for the sampled farmers was 
11261.82 Kg/ha. The results of the maize production model are 
presented in Table 3. Maize production was assumed to be  
influenced by six different variables, namely seed, fertilizer, 
irrigation, pesticide, manure and credit. Having a log linear  
specification, OLS model has been applied to estimate the  
parameters of the variables in the production function. General-
ly production increases as the area under crop increases. But in 
this analysis, we found that area under maize production  
estimated model had a multicollinearity problem which affected 
the independent variables. That’s why we omitted area under 
crop as independent variable. 
Table 1. Adequacy of loan received (Tk.) by the respondents. 
Category 
No. of  
Respondent 
Average amount applied 
for loan (Tk.) 
Average amount  
received loan (Tk.) 
Amount received in % 
of amount applied 
Small amount (<Tk.15000) 
(<US$ 178.57) 
4 10500 (US$ 125) 10500 (US$ 125) 100 
Medium amount (Tk.15000-
30000) (US$ 178.57-357.14) 
3 
26333.339 
(US$ 313.49) 
26333.33 
(US$ 313.49) 
100 
Large amount (>Tk.30000) 
(>US$ 357.14) 
53 92103.77 (US$1096.49) 
92103.77 
(US$1096.49) 
100 
Note: Tk.84 =1US$; Source: Field Survey, 2018. 
Table 2. Amount (Tk.) received and paid by the respondents. 
Item Amount (Tk.)/Percentage 
Principal amount received by the respondents 50,02,500 (US$ 59553.57) 
Interest after one year (9%) 4,50,225 (US$ 5359.82) 
Total amount 54,52,725 (US$ 64913.39) 
Repayment by the respondents 54,52,725 (US$ 64913.39) 
Repayment performance (percentage) 100% 
Source: Field Survey, 2018. 
Variables Coefficient t –values 
Constant 
Cost of Seed (Tk.) 
Cost of fertilizer (Tk.) 
Cost of irrigation (Tk.) 
Cost of pesticide (Tk.) 
Amount of manure (kg.) 
Amount of credit (Tk.) 
R2 
Adjusted R2 
F 
1.222 
0.271** 
-0.075 
-0.092** 
0.119** 
0.734** 
0.081** 
0.961 
0.957 
219.539 
1.002 
2.899 
-0.201 
-2.678 
2.701 
2.099 
2.371 
** indicates significance at 5% probability level; Source: Author’s estimation. 
Table 3. Results of the multiple log linear regression function of maize production. 
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Regression analysis 
On the basis of the theoretical conception, the following values 
of empirical model were found. The estimated coefficient and 
related statistics of the equation are presented in the Table 3. 
The fitness of the model was good as indicated by R2. About 96% 
of the total variation in the dependent variable was explained by 
the five variables used in explaining the maize production mod-
el. The coefficient of fertilizer and irrigation are negatively relat-
ed to maize production because the cost of fertilizer and irriga-
tion are so much which increases the cost rather decreases. 
That’s why, the coefficient becomes negative. 
The arguments in fertilizer demand function are price of fertiliz-
er and bank credit (Table 4). It was assumed that demand for 
fertilizer was influenced by the price of fertilizer and current 
year’s capability to buy fertilizer was indicated by the amount of 
credit received and used. The coefficient of demand for fertilizer 
with respect to price of fertilizer was .998 and with respect to 
bank credit was .016. 
The irrigation demand function includes two independent varia-
bles, the price of irrigation and the bank credit. The Table 5 
shows that the coefficient of bank credit and the irrigation  
function is 0.543. It indicates that use of irrigation water was 
positively influenced by bank credit. Availability and use of  
credit properly enhanced the uses of irrigation water. The coef-
ficient of irrigation demand with respect to price of irrigation 
and bank credit were 0.897 and 0.543 respectively. The value of 
R2 =0.596 indicates that the fitness of the model is good. 
The coefficient of fertilizer demand with respect to bank credit 
was 0.016 which provides an indication that if credit was  
increased by 10% the demand for fertilizer might increase by 
0.16%. The elasticity of irrigation demand with respect to bank 
credit was 0.543. It means that an increment of credit by 10% 
increased that demand for irrigation by 5.43%. Here, the impact 
of maize production with respect to bank credit (BC) was 0.081 
which indicates that if credit was increased by 10% the maize 
production would increase by 0.08%. Credit affects the demand 
for inputs. Thus, production is affected by credit via input  
demand function. Abbas et al. (2015) also found that agricultural 
credit; maize cropped area and agricultural labour force are 
positively significant related to maize production. The foregoing 
discussion reveals that credit had a positive impact on maize 
production. Increasing cost of fertilizer and irrigation affected, 
by decreasing maize production with respect to credit. 
 
Calorie intake situation 
Calorie intake status is an important socioeconomic aspect of 
the sampled household. To assess the calorie intake level of the 
sample households, the consumption data of selected house-
holds of seven days were  measured by the per person per day 
calorie intake level, each food item which was consumed by the 
family members of the sample households converted through 
standard value of 100 gm each food item.  
 
Per capita calorie intake 
To measure the weekly calorie intake level of the sampled 
households, a structured question, including all commonly con-
sumed food items was developed. On the basis of the amount of 
food taken by the respondent and their family members per 
capita calorie intake was measured. It was classified into the 
following four categories in Table 6. 
Table 4. Results of the multiple log linear regression function of fertilizer demand 
Variables Coefficient t values 
Constant 
Price of fertilizer (Tk.) 
Cost of bank credit (Tk.) 
R2 
Adjusted R2 
F 
-3.275 
0.998 
0.016 
0.993 
0.992 
3848.77 
-22.92 
1.192 
75.892 
Source: Author’s estimation. 
Table 5. Results of the multiple log linear regression function of irrigation demand. 
Variables Coefficient t values 
Constant 
Price of irrigation (Tk.) 
Cost of bank credit (Tk.) 
R2 
Adjusted R2 
F 
-5.449 
0.897 
0.543 
0.596 
0.582 
41.108 
-3.263 
7.61 
4.88 
  
Source: Authors estimation. 
Table 6. Categories of people according to calorie intake. 
Category Calorie (k.cal) 
Ultra poor <1600 
Hardcore poor 1600-1804 
Absolute poor 1805-2122 
Non-poor Above 2122 
Source: BER, 2012. 
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Table 7 depicts the percentage of calorie intake with respect to 
amount of credit taken by the sample household. About 6.67% 
of the respondents belonged to the ultra-poor whose per day 
calorie intake was 1481.991 k.cal. About 20% of respondents 
were hardcore poor whose per day calorie intake was 1722.133 
k.cal. The persons belonged to the absolute poor about 21.67% 
and per calorie intake was 1934.605 k.cal. The rest 51.67% be-
longed to the non-poor group. From the above discussion, it can 
be summarized that most of the respondents were non-poor 
and they were the beneficiaries of credit. Rahman et al. (2014) 
also found that credit has a positive impact on caloric intake of 
farm households in Bangladesh. Although most of the respond-
ents are non-poor, still there are ultra-poor and hard-core poor 
group of 6.67% and 20% respectively. This is due to uncon-
sciousness and lack of knowledge about nutritious items of food. 
Since, food security has three fundamental components and 
dimensions, meeting only one or two still lefts person for food 
insecurity position. 
From the study it is found that about 48.33% of the respondents 
were poor who belongs to the category ultra-poor, hardcore 
poor and absolute poor. The reasons behind their poverty were 
many, such as their large family size, low income, high food  
consumption, education fees, health facilities, etc. Their  
expenditure, including food, clothing, education, health etc. was 
more than their income. They can’t save a single penny for the 
future. As a result, they can’t maintain food security level and 
became food insecure and thus belongs to poor. Moreover, their 
large family size also affects a lot for being poor. Because, they 
don’t maintain family planning and birth rate increases. It is 
found that there was only one earning member in most of the 
households. As a result, he alone couldn’t maintain the family 
expenses compared to his income. That’s why; he along with his 
family became poor and food insecure. However, it is true that, 
despite having an economic growth in the country, all people 
cannot get benefit from growth equally due to the different 
standard of their capacity, intellectual ability, etc. To assist 
those people, the government may take special programme in 
this regard. Accelerating the rate of the decline in poverty can 
be accomplished only by reducing poverty in the rural areas. 
Without accelerating rural development, reduction of poverty 
might not possible as a whole. 
 
Conclusion 
 
Credit is important for the improvement of the respondents. It 
works like a catalyst for maize production. It affects the crop 
production via input demand and positively influenced by credit. 
The impact of maize production with respect to credit was posi-
tive. Borrowed money has been used to a greater extent for the 
productive purposes by the loanee farmers. Although they used 
the loan in productive purposes, they cannot get enough prices 
of the product or due to the uncertain loss of product they can-
not repay their installment on time. The findings revealed that 
households producing maize have higher income and better 
food security status than those households who have not been 
cultivating maize in the study area. 
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